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POSITIONS A N D  AREAS OF SUN SPOTS-Continued POSITIONS AND AREAS OF SUN SPOTS-Continued 

Date  

East- 
ern 

itand- 
are 

time 

,. m. 

L1 5 

. 1  14 

LO 52 

9 9  

11 11 

11 4 

Heliographic I Area I Total 

Diff. in 
longi- 
tude 

+38.0 
+66.0 
+76.0 

-18.0 
-48.0 

-14.0 
-3. 0 
+20.5 
+26. 0 
+33.0 
+49.0 
+80.0 
-62.0 
-35.0 
-19.0 
+33.0 
+39.0 
+44.0 
+62.0 
-51.0 
-49.0 
-21.5 
-21.0 
-6.0 

+47.0 
f50.0 
+59.0 
+is. 0 
-40.5 
-9. 5 
-9.0 +s. 0 

+62.0 
+68.0 
+86.0 
+3. 0 
+5.0 

+21.0 
+74.0 
-GI. n 
-30.0 
-11. n 
-3.0 

+is. n 
f36.0 

+?. 0 

-32. n 

Longi. 
tude 

- 
138.3 
166.3 
176.3 
185.3 

9. 2 
39. 2 
55. 2 
73. 2 
8 4  2 

107.7 
113.2 

136.2 
167.2 
11.9 
38.9 
54.9 

106.9 
112.9 
l l i .  9 
135.9 

9 . 8  
11.8 
3Y. 3 
3Y. 8 
54.8 

107.8 
110. 8 
119.8 
138. 8 

8. 0 
39.0 
39. 5 
56.5 

110.5 
116.5 
134.5 
37. 2 
39. 2 
55. 2 

108.2 
320. C 
351. C 

n o .  2 

in. c 
18. a 
39. c 
5i .  C 

-10.0 
+a. 0 
+9.0 

-13.0 
+is. n 
-18.5 
-12.5 
+a. 0 
+s. 0 

-23.0 
+lo. 0 
+21.0 
+iz. n 
+26.0 
+le. n 
-18.0 
-12. n 
-23. I) 
+lo. 0 
+21.0 
+13.0 
+lo. 5 
+ l U .  0 
+7.0 

- 1 i .  0 
-12.0 
-3. u 
+lo. 5 
+ai. n 
+1?. 0 
+ I % ( )  

+X. IJ 
-17. 0 
-11.0 
-23.0 
+11.0 
+22. 0 
-1i. 0 

-11.0 

-9. 0 
+ I S .  0 
+l9 .  51 
+la. 0 

-11.0 

-p. II 
-2. n 

-1i.n 

-1-I-I- 

Observatory 

U. 6 .  Naval.  

Do.  

Do. 

Do. 

hl t .  Wilsnn. 

U. S. Naval. 

Do. 

AEROLOGICAL 

I Total I I East- I Heliogaphic 1 Area 

I 1 +1.01 8 . 9 1 + 1 8 . 0 1 _ _ _ _ _ _ _  I 481 _ _ _ _ _ _ _ _ I  

Mean daily area for 30 dags, 2,565. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS, JUNE 
1937 

[Dependent along on observations at Zuiich and its station at Arosa] 
[Furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich, 

Switzerland] 

I 

Mean, 30 days =130.3. 
a=Pmsape of nn averagesized group throuch the central meridian. 
h= Passsge nf s large group or spot through t.he centrnl meridinn. 
e =  New formation of s group derelnyinc iutu a midilie-sized or large center of activity; 

E :  on the e s t w n  part of the sun's disc, E': on the western part, Af: in the central circle 
zone. 

d = Entrance of a large or orersgesized center of activity on the enst limb. 

OBSERVATIONS 
[Aerological Division, D. hI. LITTLE, In Charge] 

By LOYD A. STEVENS 

Mean free-air data, based on airplane, weather obse,rva- 
tions during the mont,h of June 193T, are given in table,s 1 
to 3. 

The mean surface temperatures for June (se,e chart I) 
were slightly above normal over the great,er portion of t'he 
country. 

The mean free-air temperatures were, for the most part,, 
near normal a t  all levels. The most consistent negct'ive 
departures occurred along the Atlantic C o s t ,  where rtt 
5 kilometers departures of minus 2.3' C. ancl minus 2.5' C. 

'were recorded at  Norfolk and Lakehurst,, respect,ively. 
At Cheyenne negative departures persist,ecl at  all levels 
and at  Omaha, also, pronounced negative depart,ures OC- 
curred up to 3 kilometers amount,ing to minus 2.3' C. 
a t  1 kilometer. The greatest positive temperature cle- 
parture occurred a t  Seatt81e, amounting to plus 3.1' C. 
a t  1.5 kilometers. I n  general the mean free-air te,rnpera- 
tures for June averaged froni 3' to 4 O  C. higher a.t all 
levels than in May. 

The mean free-air relative humiclihies were above normal 
a.t most stations but were below normal Rt, San Antonio up 
to 2 kilometers (minus 7 percent at, 1 and 1.5 kilometers) 
and a t  Seattle between 1 ancl 4 kilometers (minus 9 per- 
cent at  2 R.nd 2.5 kilometers). The great,est positive cle- 
parture (plus 1 1  percent) occurrecl at Omaha at  all levels 
between 1 and 2.5 kilometers. * 

hfontlily mean free-nir hn.rometric prsssures and equiva- 
lent potential temperatures me shown in t>sble 3. I n  
gene,ral there was an inc.rease in the, awrnge pressure, of 
June over May, of 1 to 3 mb. in the lowe,r levels and of 3 
to 5 nib. in the upper 1eve.ls. The increase was most pro- 
nounced at 5 kilometers. The mean isobaric charts as 
drawn from the values in table 3, were charact,erizecl in 
the lower levels by relat,ively high pressure over the south- 
east ancl extreme nort,liwest portions of t)he country and a 
t8rough of low pressure extending in rt NE.-STY. direct'ion 
across the ce,ntrsl part of the country. The mean isobars 
shifted with altitude, however, and assumed approsi- 
ma.te1y a W.-E. direct,ion ac,ross the country above 3 
kilomete,rs. In the higher levels a low pressure center w-tis 
locnt8ecl over Fargo and Saiilt Ste. Marie.. The highest 
mean pre.ssme was rec0rde.d at San Antonio at all levels. 
Changes in the mean pressure gradient from h h y  to June 
were relatively ipimpoFtant except that there was, in 
ge,nera.l, clecre,ase in grsdie,nt with latitude over the eastern 
part of the country in tdie higher levels. 

Free-air resultant winds, based on pilot balloon obser- 
vatmiom made near 5 a. m. (75th niericlian t h e ) ,  are 
shown in table 4. L4101ig the Pacific coast froni Oakland 
northward the resultant winds varied from the norriial 
in a counterclock%-ise clirec,tion (i. e. t'oward the south) 
below 3 kilometers. The greatest variation occurred at  
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-- 
Dep. 
-- 
-0. 2 
+0.3 _ _ _ _ _ _  _ _ _ - _ _  _ _ _ _ _ _  
+O. 3 
+0.5 
-0. 0 

____.. 

+o. 5 
-0.1 
-1. 5 

+O. 5 
-1.8 
-1.0 
-0.4 

____._ 
+1. 0 

+O. 2 
+2.1 

+0.5 _ _ _ _ _ _  
-0.8 +o. 2 

_ _ _ _ _ _  

f0.5 

_..__. 

_____. 

_._... 

Medford a t  1.5 kilometers where the current resultant 
direction was 156' (SSE.) while the normal was 286' 
(WNW.). The fact that the resultant directions indi- 
cated a more southerly origin than normal for the air 
reaching that part of the country, probably accounted 
for the above-normal temperatures a t  Seattle a t  all levels 
up to 4 kilometers. At Pensacola the current resultant 
directions varied from the normal by amounts of 30' to 
S1' between 2 and 4 kilometers; the variation being in a 
clockwise direction at  2 and 3 kilometers and in a counter- 
clockwise direction a t  2.5 and 4 kilometers. Except in 
the cases just mentioned, the resultant directions did 
not vary greatly from the normal. In  general the free- 
air resultant velocities w-ere below normal over the north- 
east, northwest,, and extreme north central portions of the 
country and above normal elsewhere. At Oklahoma 
City, however, the departure was negative a t  all levels 
up t o  3 kiloineters. The greatest negative departure 
(minus 6.0 meters per second) occurred a t  Fargo at  4 
kilometers and the greatest positive departure (plus 
3.5 meters yer second) occurred a t  Wright Field a t  4 

t 

15.8 
13.R 
8.3 

12.7 
16.0 
2 . 0  
8.5 

16.R 
10.4 

13.2 

10.9 
13. 9 
11.5 
12.9 
16.7 
13. R 
13.6 
14.1 
15.5 
15.2 
17. 5 
7.H 

14.2 
7.1 

9.8 
10.7 
10.9 
12.2 

i4.n 

3, 4, and 5 kilometers, respectively. The average in- 
crease in the mean specific humidities of June over May 
was 2 to 3 grams in the lower levels and between 0.2 and 
1.4 grams a t  5 kilometers. As usual the locations of 
centers of the highest and lowest specific humidities and 
equivalent potential temperatures agreed closely with 
those of highest and lowest mean pressures. 

The weather for the month was characterized by con- 
siderable activity m that a rather large number of P, and 
P, air masses, for this time of the year, passed across the 
country. There were several outbreaks of P, and N,, air 
from the semi-permanent North Pacific HIGH which 
usually passed inland a t  some point along the northern 
portion of the Pacific coast. Between these relatively 
cold air masses "LOWS" were formed with wcll-developed 
fronts along which relatively heavy precipitation OC- 
curred. The frequent passage of siich fronts over the 
north and central Pacific coast area accounted for the 
above-normal precipitation which occurred there. Over 
the remainder of the country most of the precipitntion 
which o c currnd was asso cix te d with thunderstorms and 
was therefore very unevenly distributed. The excess 
precipitation which occurred over certain portions of New 
hlesico, for esample, resulted from cdcl-frrrnt thunder- 
storms brought about by certain P, air nitasses, which 
moved farther south than usual n n i l  caused sharp tem- 
perature difl'erences when they met T, and S air over that 
area. Southeastward moving cold P, nir masses combined 
with T, and T, air circulating around the western edge of 
the Atlantic HIGH to  cause above-normal precipitation in 
the Ohio valley and along the Atlantic coast. The ad- 
vance of the P, air masses from the northwest together 
with the recession of the Atlantic HIGH resulted frequently 
in the formation of low pressure troughs with well de- 
veloped cold fronts along which numerous severe thunder- 
storms occurred. 

t 

12.R 
10.2 
5.9 

11.3 
14.0 
IS. 5 
5. H 

13.9 
7.5 

11.9 
10.5 

8.0 
10. 8 
8 .5  

10.1 
13. 2 
10.6 
12.9 
11.7 

11.8 
15.0 
5.1 

11.9 
4.5 

7.4 
7.1 
8.1 
9.4 

kilometers. 
Table 5 shows the maximum free-ah wind velocities 

Dep. 
-- 

-0.6 
+0.3 

-1.2 
._____ 

-0.3 
-0.4 
-1. 5 
+o. 5 

+o. 1 
-0. 3 
-1.8 

-0.3 
-1.0 
+o. 8 
-0.2 

1 3 . 6 ' _ _ _ _ _ _  

+o. 5 

+a. 9 
+1.6 

+o. 8 

-1.5 +o. 2 

._.___ 

.____. 

_ _ _ _ _ _  

_____. 

._____ 

--.... 

_ _ _ _ _ _  

and their directions for various sections of the United 
Stmates clurinq June, as determined by pilot balloon obser- 
vations. The est,reme maximuin for the month was 47.7 
meters per second from the WNW. at  6,975 meters above 
sea level over Modena, Utah. 

The inean monthly equivalent potential temperatures 
and specific humidit,ies are shown m tables 2 and 3, 
respectively. The increase in the mean equivalent 
potential teiiiperatures of June over May amounted t'o 
approskiately 10' A. a t  1 kilometer, 7' a t  3 kilometers, 
and 6' a t  5 1,donieters. The maximum increase (plus 
18' A.) occurred at  Murfreesboro a t  0.5 kilomet$er and 
the minimum (plus 3 O  A.) occurred a t  Salt Lake City a t  

- -. - - -. 
4-0.9 

0.0 
+O. 2 
+O. 2 
______. 

TABLE I.-Mean free-air temperatures ( t ) ,  O C  obtained by airplanes during June 19S7. (Dep.  represents departure from "normal" 
temperature.) 

. . . - -. 
15. 1 
22.2 
17.3 
21.8 
19.3 

Altitude (meters) m. s. 1. 

1,500 1 2,000 

18.0 
22.5 
21.1 
15.3 
23.3 
18.9 
20.7 
23.5 
23.9 

15.4 
14.6 
21.6 
13.1 

16.8 

20.6 
18.5 

, - - - - - 

- 

Num. 
ber 01 
ohs. 

+O. 2 16. 5 
+0.3 20.6 
-0.4 18. 1 
___.... 16.5 
+l. 2 22.3 
-1.0 17.9 
-1.0 17.3 
+0.2 20.4 _ _ _ _ _ _ _  3.0 
-0.5 18.9 
___.___ 13.5 
+0.7 19.3 
+0.7 1 2 3  

4-0.4 14. 6 _ _ _ _ _ _ _  16.5 
4-0.6 17.8 
$0. 1 17.4 

- - - - -. . - - - -. . 

Surface 3,000 4.000 6,m 
- 

t 
- 
-2.4 
-6. 5 
-7. 6 
-7. 6 
-1. 2 
-1. 2 
-8.8 
-1. 7 
-6. 2 
-2. 4 
-3.0 

._____ 
-3.8 
-5 5 
-5. 0 
-3.9 
-4. 2 

1.3 
-2.2 
-1.4 
-5.9 
-0.7 
-8.8 
-3.0 

-10.7 

-7.0 
-10.6 
-5. G 
-6.6 
_ _  

Station 
- 
Dep. 

- 
Dep. 

- 
Dep. 

- 
Drp.  

- 
Dep. 

- 
t 

- 
t 
- 

4.4 
-0. 5 
-0.7 

0.5 
4.8 
6.2 

-2.6 
4.9 

-1.0 
a. 4 
2.7 

0.0 
2. 2 

-0.2 
1. 2 
3.0 
1.7 
6.7 
3. 3 
4. 8 
0. 0 
6. 2 

-2. 6 
3.3 

-3.9 

-1.1 
-3.7 
-0.4 

0.8 
- 

- 
t 
- 

18.7 
16.5 
11.3 

18.6 
24.6 
12. 0 
19.9 
13.9 
18.4 
15. 5 

13.8 
16.9 
14. 7 
15. 4 
19.7 
16. 1 
14. 5 
17.2 
17. 4 
17.3 
18.8 
10.7 
16.8 
9.9 

I?. 2 
14.2 
14.4 
14.8 

_ _ _ _  

- 

t Dep. 

30 
30 
27 
29 
22 
30 
29 
26 
24 
30 
29 

29 
30 
23 
30 
30 
30 
30 
28 
30 
30 
29 
30 
23 
23 

30 
30 
27 

m 

- 

23.6 
14.4 
16. 1 
11.4 
25.3 
22. 3 
12. 7 
24.1 
16.5 
23.5 
22.9 

17.2 
20.4 
21. a 
14.8 
22. 1 
18.0 
22.7 
23.2 
28.1 
14. 1 
IS. 2 
10.7 
18.7 
12.5 

15.3 
13.2 

16.9 
m. 7 

+o. 5 
$0.2 

-0.2 

-0.5 
+l .  0 
-1.2 +o. 9 

+O. 6 +o. 7 
-1.2 

+l. 1 
-0.6 
-2.0 
-1. 4 

-0.8 

+l. 1 
-1.7 

+a. 8 

-0.5 
+o. 9 

_____. 

____-. 

_ _ _ _ _  

_.._- 

0.0 -0.4 +o. 3 

-0.3 

-0.4 
-0. 1 
-1. 1 
+o. 4 

_._... 

.__... 

9.9 
6 . 5  
4. 1 
8 .0  

11.3 
14. 5 
2. 6 

11.1 
4. 5 
9. 2 
8. 1 

5.4 
7.9 
5.6 
7. 1 

10.0 
7. 7 

11. 2 
8.9 

11.0 
8.3 

12. 2 
2. 6 
9. 1 
1.8 

4.5 
3.4 
5. 1 
6.7 
- 

-0. 5 +o. 4 
__.... 
-1.4 

+o. 1 +o. 5 

-1.4 

+o. 1 
+a. 3 
-2.4 
+O. 6 

+a. 1 
-0. 1 
-2. 3 

+o. 1 +o. 1 +o. 2 
0.0 

+o. 7 

+o. 9 
4-0. 6 

+o. 8 

$0.3 

_.___ 

_ _ _ _ _  
__.__ 

_ _ - _ -  

_..._ 

--_--  
__.-. 

_ _ _ _ _  

_ _ _ _ _  
-1.1 

+o. 2 
+l. 3 

-1.3 
_ _ _ _ _  

24.5 

16.4 

23.8 

..-- 

.___ 

Barksdale Field I (Shrpwport), La. (52 m) 
Billings. Mont.1 (1,089 m) _._______________ 
Boston, h1asc.l ( 5  IU) ..______._____________ 
Cheyenne. Wyo.3 (1.873 m) _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Coco Poln. C. Z.8 ( I 5  m) .._________________ 
El PRso. Trxa  (1,194 m) .__________________ 
Fargo. N. Dak.2 (274 m) .__._______________ 
EMly Field (Sau Antonio), Tex.1 (206 m)-. 
Lakehcrst, N. J.: (39 m)  __.___.__._________ 
Maxwell Field (Montgomery), Alp.' (52 ml 
hlismi. FIa.2 ( Im) ....__..________._.__.... 
hlitchel Field (Hempstead, L. I.), N. Y. 

(29 m) ____..____.....____________________ 
hlurfrepshoro. Tenu.8 (174 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Norfolk. Va.3 (10 m) ..____________________. 
Oakland, Cslif.3 (1 m) _._..________________ 
Oklahonia City, Okla.' (391 m) _ _ _ _ _ _ _ _ _ _ _ _  
Omaha, Nebr.9 (300 m) 
Pew1 Harbor, T. H.: (6 m) 
Peusarola, Fla.3 (13 m) 
St. Thomas. V. 1.2 (8  m) 
Salt Lake City, Utah 1 (1,288 m) _ _ _ _ _ _ _ _ _ _  
S m  Dicgo, Calif.3 (IO m)-.  
Sault Ste. Marie. Mich.2 (221 m) _ _ _ _ _ _ _ _ _ _  
Scott Field (Belleville). 111.1 (135 m) _ _ _ _ _ _ _  
Seattle, Wash.: ( I O  m) 
Selfridge Field (hiount Clemens), Mieh. 
(177 m). 
Spokane. Warh.1 (596 m) 
Washington, D. C.: (13 m) 
Wrlght Field (Dayton), Ohlo 1 (244 m)-..-. 

_____.  
.-.... 

+o. 7 +o. 3 
-0.1 +o. 4 

+O. 6 +o. 3 
-1.2 

+o. 7 
-2.3 
-0.9 
-0.1 

+l. 4 

0.0 
+l. 8 

+o. 1 

-0.2 
0.0 

_____. 

, - - - - - .  

. - - - - - ,  

__._.. 
-0.4 
-0. 3 
-1. 9 
+o. 5 

_ _ _ _ _  
+o. 2 +o. 5 
-2.5 
+o. 7 _ _ _ - -  
_ _ _ _ _  
-0.1 
-2.3 

+a. 2 +o. 9 
0.0 +o. a 

+o. 7 

+o. A 
-0.4 

+l. 0 

-0. I3 
+o. 1 

_.___ 

-_--_ 
_-- - -  
____. 

___-_ 

.... 
16.7 
23.4 
19.3 
24. 1 
22. 8 

+o. 4 
-0. 1 
-1.7 

+o. 1 
-1.4 
+o. 1 
-0.6 

+o. 4 

+o. 4 
+l. 9 

+o. 7 

-1. 5 
+o. 4 

_.__. 

0.0 
-0.4 
-2. 2 

-0. a 
-0. 5 
+o. 7 
-0.1 

+o. 5 

+o. 8 
+1.3 

+O. 6 

-1.8 
+o. 3 

_____. 

. - - - - - . 

. - -. - . . 

. - - - - -. 

a Navy. 1 Army. 2 Weather Bureau. 
Observations taken about 4 a. m 75th Merldlan Time, except by Navy statlons along the Pacific coast and Hawaii where t h w  are taken at  dawn. 
Nom.-The departures are ba$d on normals covering the followlng t o t 4  number of obsmrations made during the same month in prerinus wars,  inc!udinx the current month 

(years ofrecord are glven in parentheses following the number ofobservations): Barksdale. 76 13)' Billings, 89 (3); Cheyenne. 80 (3); Fargo. 89 (3): Kelly Field 80 (3); Lnkehurst, 71 (3); 
Maswell Field, SS (3); Mitchel Field, 81 (3 , Murfreesboro, Bo (3); Norfolk, 184 (9); Oklahoma 'city, 80 (3); Omaha, 180 (6); Pearl Hsrbor,  160 (7); Pensacola, 246 (10); San Diego, 210 
(e); Scott Field, 82 (3); Seattle, 69 (3); Selfridge Field, 85 (3); Washington, 240 (11); Wright Field, 79 (3). 
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e. 

TABLE 2.-Mean free-air relative humidities CR. H. ) ,  in percent, and specific humidities (q), i n  grams/kilogram, obtained by airplanes during 
June 1997. (Dep.  represents departure from "normal" relative humidity.)  

-- 

P 

-- 

Altitude (meters) m.  s. 1. I 

e. P 

-- 
332 
325 
319 
327 
343 
338 
316 
a34 
321 
333 
328 
326 
3% 
324 
320 
338 
329 
326 
333 
334 
326 
324 
316 
329 
312 
318 
321 
324 
324 

757 
754 
751 
754 
754 
is6 
752 
762 
750 
756 
758 
755 
757 
754 
756 
757 
756 
761 
757 
763 
754 
756 
751 
758 
752 
753 
764 
764 
755 

329 
325 
319 
326 
339 
337 
316 
332 
322 
330 
327 
325 
326 
323 
320 
335 
325 
324 
331 
330 
326 
325 
317 
32.9 
313 
319 
320 
323 
323 

713 
710 
707 
710 
711 
713 
707 
71R 
712 
715 
714 
710 
714 
711 
712 
714 
712 
718 
i13 
719 
710 
712 
706 
715 
707 
709 
710 
709 
711 

5oLl 

1 R. H. 
Stations 

9 

66 +3 10.4 

65 _ _ _ _  7.0 
-..I .___ 17.41 

30 15.7 
30 7.4 
27 9.5 
2R 7.5 
22 18.9 
30 7.3 
29 6.0 
26 16.2 
24 10.5 
30 15.4 
29 15.6 
29 10.6 
30 13.7 
23 13.6 
30 6.6 
30 13.8 
30 11.0 
30 13.6 
?3 16.3 
30 17. fi 
30 6.8 
29 10.3 
30 7.3 
?3 12.2 
23 7.6 
2.9 9.4 
30 7.7 
30 13.0 
27 10.9 

86 +3 13.3 
64 0 ...- 
63 _.__ 6.1 
i 2  -1 _ _ _ _  
94 _ _ _ _  17.0 
3s . - - - 
66 +5 7.6 
65 -5 15.7 
Bo +7 9.0 
66 +2 E. 7 
00 .___ 14.8 
67 -2 10.3 
Bo +lo 12.3 
86 +E 11.0 
64 .___ 9.1 
60 +1 13.9 
63 +3 10.7 
80 +4 12.7 
92 +lo 14.5 
75 .___ 16.6 
58 - - - - . - - - . 
80 +6 9.5 
89 _ _ _ _  7.3 
90 +5 11.0 
65 E5 i:; +:I 86 _ _ _ _  .-.. . 
86 +13 10.3 
39 +4 10.6 

. . - - 

66 +a 11.9 

66 ___. 7.3 

67 _ _ _ _  15.1 

62 -2 6.9 
63 -1 11.9 
61 -2 7.6 
6s +2 11.1 
82 .___ 12.0 
i6 +1 9.9 
69 +5 11.2 
67 0 9.5 
80 .___ 8.3 
74 +1 12.9 
71 +4 9.7 
80 +3 11.9 
76 +l 12.2 
66 _ _ _ _  14. 1 

. - - - - - - - -. - - 

. - - - . . -. - - . 

. - - - - - -. - -. . . 

46 +6 3.3 
56 0 3.7 
58 .__. 2.7 
50 +7 3.6 
65 _ _ _ _  5.6 
41 _ _ _ _  4 . 5  
56 +2 2.5 
51 4-2 4.0 
65 4-9 3.5 

.... 4.2 
70 +4 3.9 
5n -3 3 . 1  
59 +4 3.1 
41  .... 3.6 
60 +s 4.4  
fil +R 4.0 
?,Q -10 2.1 
65 4-10 4. i 
43 .___ 3.5 
4s ._._ 3.1; 
2: +7 2.5 
65 .___ 3.0 
52 -3 3.7 
49 -7 2.0 
55 +2 2 .6  
68 ._._ 3.0 
65 +11 3.3 
52 0 3. 1 

56 59 +4 4.0 

39 0 2.3 
63 +2 2.6 
47 _ _ _ _  1.6 
5fi +6 2.3 
69 .___ 4.7 
19 ..._ 3.2 
50 +2 1.6 
47 0 3.4 
59 + I O  2 .1  
52 +5 2.9 
58 .-.. 3.3 
61 -1 .-.. . 
43 - 4  2.1 
52 0 2.0 
42 ._.. 2.0 
5s +6 2,s 
58 +8 2.n 
21 -2 1.1 
61 +11 _ _ _ _  2. i 
55 .___ 3.7 
26 +7 1.6 
58 .___ 2.0 
49 0 2 . 5  
43 -5 1.2 
50 +5 1.7 
66 _ _ _ _  1.8 
57 +lo 2.2 
50 0 2.4 

42 2.5 

39 +2 
61 +5 
41 _ _ _ _  
14 _ _ _ _  
50 .___ 
45 +1 
40 -2 
47 4-13 
49 +7 
57 .___ 

42 -2 
46 +1 
43 _ _ _ _  
52 +2 
49 +5 
17 -4  
45 +2 
41 _ _ _ _  
57 __._ 
35 +6 
54 __._ 
45 +3 
41 0 
39 0 
60 .___ 
44 +7 
51 +3 

p +5 

-. . . . - 

- - - . -. - - - -. - 
66 .___ 14.0 _ _ _ _ _ _ _  6 . i  
55 0 6.0 
64 .-7 10.2 
55 -2 6.9 

10.1 

76 +1 9.2 
67 +4 10.0 
66 +3 6.6 
64 _ _ _ _  6.8 
69 +5 11.4 
684-11 S.6 
8 +5 10.2 
73 +3 10.7 
90 .___ 11.3 

_._.___.._________. 7.1 
63 +3 6.5 56 -2 6.4 
66 _ _ _ _  6.6 63 _ _ _ _  6.5 

51 1s .-.. +3 9.2 

Oklahoma City, Okla _ _ _ _ _  _ _  .__._____ ~ ______.  .... 
Omaha. Nebr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
Pearl Harbor, T .  H _ _ _ _ _ _ _ _  ~. - _ _  _ _ _ _  _ _ _ _ _ _  ______. . 
Pensacola, Fla _ _ _ _  _ _ _  - - - - -__  _ _  _ _  _ _ _ _  -.__ - - __. . . . . - 
St. Thomas, V. I __._________________--------..--- 
Salt Lake City, Utah ____________________---.----- 
San Diego, Calif _.__________________--------.----. 
Sault Ste. Marie. Mich .___________________-.....- ~ ~~ ~~ 

Scott Field, Ill 
Seattle, Wash 
Selfrdige Field, Mich 
Spokane, 
Washington, D. C ____________________------.. .___ 
Wright Field, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ________....___ 

TABLE 3.-Mean free-air barometric pressures ( P ) ,  i n  mb, and equivalent potential temperatures ( B E ) ,  i n  "A.  obtained by airplanes during 
June 1937 

Altitude (meters) m. s. 1. 

Gurtaa, 600 1.m 4,m 

Gtation - 

e. 

- 
340 
316 
314 
324 
351 
329 
310 
344 
318 
339 
339 
319 
332 
33 1 
311 
338 
323 
333 
340 
350 
319 
319 
305 
325 
305 
315 
313 
328 
321 
- 

- 

e. 

L 

e. 

- 
336 
325 
318 

347 
339 
316 
336 
321 
335 
329 
328 
333 
327 
322 
340 
320 
330 
3x5 
336 
329 
326 
317 
330 
313 
318 
322 
328 
325 

_--- 

3 

- 

e. 

- 
327 
333 
320 
325 
336 
333 
318 
330 
322 
32.9 
328 
325 
324 
332 
323 
329 
327 
325 
310 
335 
325 
327 
320 
327 
315 
320 
318 
322 
323 
- 

- 

e. 

Num- 
ber of 
ohser- 

tions 
VB- 

- 

e. 

- 
327 
323 
319 
327 
338 
356 
315 
330 
321 
329 
32s 
324 
324 
323 
321 
333 
327 
321 
331 
3% 
32.5 
325 
318 
327 
313 
319 
320 
323 
322 
- 

- 

P 

- 
631 
628 
624 
637 
629 
633 
623 
637 
629 
633 
632 
628 
6333 
625 
629 
633 
629 
637 
63 1 
637 
62S 
632 
623 
fi33 
624 
6% 
626 
628 
629 
- 

- 

P 

- 
557 
5s4 
552 
554 
557 
560 
549 
565 
555 
559 
553 

558 
554 
656 
559 
656 
561 
561 
5fi3 
564 
5.53 
549 
559 
548 
552 
652 
653 
555 

___-. 

- 

P P 

- 
957 

955 

952 

955 
96 1 
956 
966 
960 
956 
958 
956 
957 
056 
9Rfi 
982 
920 
R6S 

956 

959 
956 
9.56 

967 
956 

_ _ _ _  
.___ 

.___ 

.... 

958 

.... 

- 

P 

- 
904 

900 

900 

PlKl 
93s 
902 
906 
906 
903 
905 

903 
503 
908 
m 
910 

902 
801 
90.5 
902 

902 
902 
902 

.___ 

.___ 

.___ 

on2 
903 

._.. 

902 

- 

P 

- 
652 
650 
646 

649 
649 
649 
857 
651 
654 
665 
661 
654 
651 
652 
853 
652 
656 
554 
658 
849 
850 
848 
654 
849 
850 
651 
650 
651 

.___  

- 

P 

- 

604 
801 
799 
602 
800 
802 
799 
809 
602 
606 
606 
602 
605 
SO2 
603 
804 
603 
806 
805 
810 
SO0 
802 
799 
805 
800 
801 
802 
801 
601 
- 

en 

- 
338 

317 

347 

317 
338 
331 
336 
836 
327 
335 
327 
322 
342 
328 
332 
337 
343 

3?6 
315 
330 
311 
319 
321 
327 
327 

_.._. 

__--. 

- _ - - -  

__.-. 

I 

30 
30 
27 
29 
22 
30 
29 
26 
24 
30 
29 
29 
30 
23 
30 
30 
30 
30 
29 
30 
30 
29 
30 
23 
23 
28 
30 
30 
27 

1,006 
692 

1,012 
813 

I ,  !m 
R60 
080 
992 

1,009 
1,008 
1,015 
1,010 

991 
1,012 
1,015 

968 
979 

1, O l i  
1,615 
1.019 

870 
1,013 

987 
999 

1,016 
w2 
945 

1,014 
985 - 

340 

310 

350 

316 
345 
322 
33'1 
34 1 
324 
33s 
330 
31i 
340 
326 
333 
341 
346 

318 
312 
330 
310 
317 

__.._. 

._-._. 

._-._. 

328 
326 
- 

328 
325 
320 
322 
337 
332 
320 
3 3  
323 
329 
330 

328 
324 
324 
326 
327 
327 
325 
330 
326 
3 3  
321 
3 28 
316 
321 
317 
325 
325 

.-___ 

- 
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LATE REPORT 
TABLE l.-Afenn free-air temperatures ( t ) ,  O C .  obtained by airplanea during April 1937. (Dep.  represents departure f rom "normal" temperature.) 

Stations 

Pearl Harbor, Territnry of  HamiiI (6m)..- 

Altitude (meters) m. s. 1. 

N ~ ~ -  Surface 500 1,000 1,500 2,000 2,500 
ber of  
obser- 
tions t Dep. t Dep. t Der). t Dep. t Dep. t Dep. va- 

------~-----~ 
30 21.0 -0.8 19.5 -0. 2 16.C -0.3 13.3 -0.3 12.0 +O. 1 10.4 -0.2 

3.000 4,000 

1 Dep. f Dep. 

--____-- 
s. 6 -0.2 3.9 -0.5 

Observations tsken at  damn. 
NOTE.-The d c v a r t i u ~  are based on normals rovering the following totnl nnmher nf ohservations made during the same month in previous years, including the current month  

(years of record arc given in pnrentbesa~ following the number of  observatlons): Pearl Harbor, 108 (4). 

LATE REPORT 
TABLE 2.-illcnn free-air relative humidiiies ( R .  H . ) ,  in percent, and specific humidities ( q ) ,  i n  grains/kilogranz, obtained by airplanes during 

Apr i l  1937. (Dep.  represcnts tlcpcrrture jronr i'~zornial" relntive huniidily) 

Altitude (iurtzrs) m. s. 1. 

5,000 

t Dep. 

-2.0 -0.1 

Station 

Pearl Harbor, Territory o f  Hawaii _.__________ _ _  

500 1,000 1.500 1,000 2,500 L Surface 
.c 
O m  z.; R . H .  R. H. R.  H .  R.  H.  R. H. K. H. 
bz 
% P - - - - - - - - - -  

z 2 0  Z G  2 0  2 0  Z G  5 5  
30 12.6 2 +5 11.8 80 $4 10 9 S7 +i 9.4 b4 +6 6.9 63 -5 4.5 46 -' 

(1 9 i  q c l  q c l  (1 cl z g  $ 8  s g  q l Y  q c  Z $  $ 4  
- ___-_____----- I-,-- 

I 
LATE REPORT 

~~ 

st .mon 

Pearl Harbor, Territor] of Hawaii _.______________ 

TABLE 3.-Afean free-air barometric pressures ( P ) ,  i n  mb,  and oqnitmlent potcntinl tcnipcratures ( B E , )  i n  ' A .  obtaixed by airplanes during 
A p r  L l  193; 

dltitude (meters) m. s 1. 

Num- 6UrfWe 500 1,000 i,wi I 2,nno 2,500 R.UW 4,000 6.000 
ber of 

ohserva- 
tions P e. P 0. p e. p 0. p I e. p e. p e. p e. p e. 
- - ~ ~ p p _ _ ~ p _ _ p p ~ ~ ~ ~ ~ ~ -  

30 1,016 325 960 329 Y0C 329 554 327 SO4 1 324 757 323 713 322 E31 324 557 326 

Altitude (met.ers 
m. s. 1. 1 

Altitude (meters1 
m. s. 1. 

(68 m) 

.- ,R c ._ 
E ;  

32 0.8 
134 2.3 
104 2.S 
?S6 5.0 
!S5 6 5 
3 7  7.8 
89 8.0 
1W 9.4 
101 12.1 

- ~ ~ -  
.B 2 .e ,R .B 
g g  ; ;  E E ; s . 6 p a c a  
c .- w .- Y 

- _ _ _ - ~ -  

259 1.7 160 2.4 93 
2SY 3.4 176 5.1 151 
290 3.4 207 S.9 231 
305 2.5 216 6.3 261 
?is 1.3 235 3.8 %ti 
344 1.2 256 3.0 S O  
285 3.8 275 2.0 3 W  
.____ _ _ _ _ _  44 2.7 314 _ _ _ _ _  .____ _ _ _ _ _  _ -___  .-___ 

h 
.% 

0.9 
4.2 
5.6 
7.3 
s.1 
6.7 
5.5 
4.3 _ _ _ _  

-- 

,j 

J b  

.- 
0 "  
0 2  

-- 

142 

_._.. 
153 
180 
209 
'335 
240 
250 

.-_-. 

.- 
2 

1.2 1. 1 

1.8 
1. 1 
2.1 
3.0 
1.4 
4.9 
__._ 

.- a . . 2 , . 4  - : 2 
L ? s ; g  _ _ _ ~  
3.0 48 322 
..__ a35 _. 1 3111 
__._ 324 2.4 252 
3.9 305 4 . 6  "97 
2.5 ._.___ _ _ _ _ _  315 
1.3 ..__.. ___._ 315 
2.6 ._____ .____ 315 
B.0 ..____ _ _ _ _ _  .-_-. 
9.8 ..____ _ _ _ _ _  .____ 

$5 

-~ 

2 3 2  o u o  
2 0  p a $  

--- 
0 

87 1.6 

li0 1.0 
330 1.8 
233 2.2 
245 3.0 
2c3 4.5 
336 2.3 
7 6.6 

. -. -. - - - -. - 

.- 2 
0 

0.7 
1.9 
3.1 
5.6 
5. 0 
6.6 
8.8 
9.3 _ _ _ _  

Murfrees- 
)ora. Tenn. 

(IS0 m) 

3 g 2 ,e 3 
" " O O U V  

E 2 2 2  2 ; a s 6 ' > 5  
_ -__-__ 

55 4.0 327 0.7 22s 
67 6.6 228 2.7 225 
78 i.5 225 3.2 254 
S1 7.S 210 2.4 26s 
86 5. 6 223 1. 2 %!! 
68 5.0 lil 0.3 2 0  
84 4.8 273 2.2 256 _ _ _ _ _ _ _ _ _ _ _  2333.6 310 _ _ _ _ _ _  .._._ _ _ _ _ _  --_._ .___. 

0 1  

Washing- 
ton, D. C .  
(10 4 

F! 
8 
6' 

.- Y 

263 
276 
393 
29 1 
2S7 
2Y7 
2% 
299 
312 

- 
R 
V 
Y .- - 
> - 
0.5 
4. 2 
3.6 
4. 1 
5.3 
6.8 
8.5 
7.0 
6.4 - 

1 Navy stations. 



JUNE 1937 MONTHLY WEATHER REVIEW 247 
TABLE 5.--llfazirni~m free-air wind velocities, (AI. P. S.), for different sections of the United Stales based on pilot-bal?oon observations during 

June 19% 

II I ~urfsce  to 2,500 meters (m. s. I.) I I Between 2,500 and 5,000 meters (m. s. 1.) 

Northeast I __.________. 
E:3st-Central 2 _ _ _ _ _ _ _ _ _  
Southeast a ......__.___ 
North-Centrsl 4 .______. 
Central 6 ___....________ 
South-Central 8 .....-__ 
Northwest 7 ._.___.__._. 
West-Central 8 .________ 
Southwest Q ...________. 

45. 5 
28. 4 
26. 3 
S i .  9 
4;. 3 
33.8 
xu. 9 
34.8 
35. 8 

hlurfreeshoro--..- Columbus ______.._ 43.2 40.0 

A tlanta-- ______. .. /I  34.4 

Above 5,000 meters (m. s. 1.) 

Station 

Albany. 
(:reenshoro. 
Spartanburg. 
Detroit 
Indianapolis. 
IMl‘3.5. 
Spok:1ne. 
Moilens. 
Albuquerque. 

1 hlsine Vermont New Hampshire, RImsnchuset.ts Rhoile Island. Connect.icut. New Tork, New Jersey. Pennsylvania, and northern Ohio. 
2 Delan-he, Maryinnd, Virginia. West Virginia. S o i h e r n  Ohiu, Kentucky. Eastern Tennessee, and North Carolina. 
I S0ut.h Carolina. Georgia, Florida an? Ak.hsIn3. 
4 Michigan, Wisconsin. hIinnesota, N 
6 Indiana, Illinois, IC 
8 hIissiasiDoi. Arkan ~ ~ ~ . . ~ . ~  
7 h1ont.an3; Idaho, ~ a s t i i n ~ t ,  
a Wyoming, Colorado, Utah. 
8 Southern California, southe 

orth Dakota. and South Daliotd. 
, Nehraska Kansw. and hIissouri. 
Louisiana,’ Obrlsli~ma, Tesas (except E l  Pnso). and western Tennessee. 

on. and Oregon. 
northern Nevada and Northern California. 
rn Nevada, ArizoAa, New Mexico, and extreme west Texas. 

RIVERS AND FLOODS 
[River and Fluod Division, hIERRlLL BERNARD in charge] 

By BENNETT SWENSON 

The precipitn tion during June was normal or consider- 
ably above normal over most sections of the country 
while limited areas received only scanty amount,s. The 
principal areas of above-normal precipitation were froin 
Oklahoma nortlieastward to  lower h/Iichigan nncl New 
York, the Middle Atlantic Constnl Plains, New Mexico, 
northeastern Colorado, Washington, and in portions of 
Wyoming, Idaho, Oregon, nncl northern California. In  
portions of Washington the anioiints were more than four 
times normal. 

The floods resulting from escessive pre,cipitation during 
the month are discxssecl below with a table of gage heights _ _  - 
appearing a t  the end of the text,. 

Great Lakes dra inage.-Floods in this section occurred 
from .June 31 to 30 in the Red Cedar and Grand Rivers in 
hfichignn, the St. Joseph River in Ohio and Inclinna, snd 
the Sanclusky River in Ohio. These floods were the result 
of nniple rains +iring the entire nionth with escessive 
rains occurring in tlie form of thunderstorms on the 
20-21st niicl again on tlie 35th. The losses due to the 
floods were not extensive, except along the Sandusky 
River in Ohio, where dnniages amounting to $699,000 
were reported, mostly to growing crops. 

Atlanfic slope drainage.-Minor floods occurred cliiring 
the month in the Snntee nncl Savannnli Rivers in South 
Carolina. No damage was reported. 

Upper  Af ississippi Busin.-Heavy local rains over 
northeim Illinois on June 20-31 resulted in local floods in 
the Rocli River from June 32-29. The flat character 
of t8he country permitted the overflow to spread out and 
the losses suflered were insinly damage to crops. Approxi- 
mately 3,500 acres of growing crops were inundated with 
a loss of $200,000. 

Minor flooding occurred in the Bourbeuse and RIernniec 
Rivers in Missouri on June 10-13, but no losses of conse- 
quence were reported. 

Missouri Basin.-Several local fioods occiirrecl in 
hlontnna during June but the most disastrous occurred 
at Billings, hlont., on the night of June 11-12. Aniong 
other localities flooded were Roiindiip, Klein, and Hins- 
dale, Mont. It is believed to be the first flood esperienced 

a t  Billings in the 5-1 years of its history. The dnmnge 
that occurred in the city and the immediate vicinity is 
conservntively estiniated to be over $750,000. 

Less severe floods in t8he Missouri Basin occurred in the 
upper Solomon River a t  Beloit, Ihns. ,  ancl in the lower 
Osage River in Missouri. The cliinisge from tlie Solomon 
River was estimated a t  $12,000, most of which was to 
growing crops, ancl the Osage River, $45,500. 

The greater portion of t,he Missouri River has been 
unusually low for n number of years as the result of 
deficient precipitation over much of t’he watershed. Sand 
bars ancl islands in the river that hare not been inunclntecl 
in the last iew years are being used by farmers to an 
increasing estent to pasture cattle and some good crops 
have been produced of late on the bars that would, in 
most years, be flooded. For that reason, nioderntely 
high stages in the river after several years of low stages 
are of more than ordinary interest. 

The unusually heavy rains from June 5-11 over Mon- 
tana, Wyoming, North Dakota, niicl northern South 
Dtikota resulted in a pronounced rise in the upper ancl 
mitldle Missouri River. Although the river exceeded flood 
stnge only a t  Nebraska City, Nebr., it  was aecessary to  
issue warnings that the highest stnge for several yenrs 
during June would be reac1:ed from Bismnrck, N. Dnk., 
to  St. Joseph, No. ,  ~LI order to protect livestock interests. 

The high stages in the RIissouri River resulted in 
claninges amounting to about $2S5,000, mostly to growing 
crops. Heavy local rains on June 17 in the southern 
Black Hills region (Cheyenne River wa tersheil) of South 
Didiota crtusccl claninges amounting to about $140,000 in 
the vicinity of Hot Springs, S. Dak. 

Ohio Basin. -Floocls in the hIusliingum and Scioto 
Rivers in Ohio were caused by exceptionally heavy 
thunderst,ornis on June 21, toget,lier with abundant pre- 
cipitation throughout the riioiitb, which left the ground 
in a saturated condition. The losses in the hfuskinguni 
River nmountrd to $712,000 nnd in the Scioto River, 
$100,000. The principal clnmnge in each case wns to 
growing crops. 

Excessive rains occurred between 4 nncl 6 p. in. of the 
21st over Gilmer and Lewis Counties in West Virginia and 


